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AISI-4340 is observed to undergo stress corrosion cracking when subjected to a constant load 
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Compact tension specimens have been used to assess the stress corrosion cracking behavior of a 
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ABBREVIATIONS AND ACRONYMS LIST 



» 


a 



Environmental cracking or stress corrosion cracking (SCC) of a material is the result of a 
synergistic effect of exposure to a corrosive environment while under stress (i.e., a tensile stress). 
The combination of the environment and a tensile stress acting on a material is more deleterious 
than either the effect of the environment, or the effect of stress, acting alone. Thus, brittle 
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Linear-elastic fracture mechanics (LEFM) has been used to characterize the mechanical component 
of the driving force of SCC. The stress intensity, K, is the ability of a material to resist crack 
growth at an applied stress (i.e., the intensity of stress at the crack tip) and is given by: 
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toughness, and oy is the yield strength. 



For plane strain conditions: 
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There are several methods available for evaluating the stress corrosion susceptibility of a material. 
Each method, of course, has advantages and disadvantages. The method chosen in the present 
study consisted of constant load, K increasing, conditions. The advantage of these conditions is 
that they best mimic the loading conditions of structural members. The disadvantage to these 
parameters is the potentially long duration of each test. 
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Compact Tension Specimen 



Crack-tip stress intensity. K , ** 

K-increasing test ► 

-4 K-decreasing test 

Figure 3. Schematic diagram of crack growth rates as a function of stress intensity (from ASM 
1987). 




EXPERIMENTAL PROCEDURES 
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metal lograph. Macrographs of the C(T) fracture surfaces were obtained using a SONY CGD 
camera and video printer. Fractography was performed in a JEOL scanning electron microscope 
(SEM). 
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the crack grows, the stress intensity, K, increases. Thus, while K is constantly increasing 
throughout the duration of a test, the velocity of the crack may increase or decrease in a stepped 
fashion as evident by the crack growth arrest periods in figures 5-10. Hence, the traditional stage 
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Figure 4. Polished and etched surfaces of the AISI-4340 C(T) specimen from a) parallel to the 
crack plane, b) perpendicular to the crack plane, c) the C(T) surface. 
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Figure 6. Crack Mouth Opening Displacement vs. time for specimen 13. 
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Figure 8. Crack Mouth Opening Displacement vs. time for specimen 14. 





Figure 10. Crack Mouth Opening Displacement vs. time for specimen 29. 








8 



T 







C4 



(N 


I 



Figure 14. The plastic zone associated with local deformation at the crack tip during crack growth. 
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